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R 4P 2 B B X AR gt AR A A
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R\FHIEAR) MHD 5. X — AR R RIAE T, EMUBEE T HRF&aH0ORIMES K
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TORT R LK TE IR IS IS . AR (AR IR BESE A IS [ A% 5 1 1 i 7 U e e
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Pk 75 I DTk o] LLZRE o 31X 5 Fu SR AT S8BT E SEANIR . 8 X BIAE T X “ 2k
FEUE” T, Fu TR B S EHOCR, WRHTTERELRL, 110 Zank S5 02814 7 )
W A B (AR (H AR A R S A R AR VA 2R . DRI, Zank SERLINR B “ M ik ”
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A K H B i AL ) S A BRI AR, LS PSP B EE AE S IE IR AR A b i R A
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Switchbacks, $8KFH XA R [A1 LIS (Br) ORRUEE L [RIERPE L PRI S FE LG, 385 11 B
THURE SR o X — I GAE TR FH XGAR I Hh A s, {H S R B T PRad K BH XL 514, Behannon
F1 Burlaga MI%E Helios WA &R 0.3 AU ALK AT FE R SRR B R, FRN “field
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f& € . Horbury ¥ %1 Helios %W OB BT R I, 75 0.3 AU fIEHOKBARGR,  KHR IR
FEI458 (Velocity Spikes) K5 2 SR K% e 5 6 47 7F . Balogh e 7 Ulysses £
K BH AR X 2 el s sk R B XU, S 20 Rk 07 I I e 37 ” ISR, e il A A 18- PR K BH A
Fihb. BEAb, 7R FRBEE RS ERME SN BRI S R
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(Invelli 245 2011 SERIRTFE™) AR BT T B IE K -
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K FLAENS TR AP R RS E S, S YR SR AR M R FE A R - PSP 7E 36-54 R,
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¥y, THH T Switchbacks HI3E XHZJE, I Switchbacks A #l5i /R 25 35 B4 3 7 1) £ 6 =5 3 b
W R R, WEPA T Switchbacks &gz H 5 W JRERE Mhakdr S, midEiEs: 2 KR
FHR X 25K . Mozer 25 i — 814 T Switchbacks [{IRE AR E, R I P A AE &
F 4217 Poynting JH &, TE{HIENE S o B?sin® 0 (IR, IEM T HLREERE N AMER ) Switchbacks
WIEN S MR P R BE XA T 38 I ) e SR VR SR AL T oA

PR YRR FN 25 85 TR 3045 M, Krasnoselskikh 256 Switchbacks 4> % =25 Bl /R 2%
K. E4EE. e RIS XHIR T Switchbacks A5 & B TS5 (FiE . 1B .
BIE) WA BB R . AT ES T FIFIX e, Larosa 25 3£ T FIELDS
) MAG 1 SCM ¥4, %t 70 4~ Switchbacks FFiE4T 37, IFSZ4) 73% ] Switchbacks J&
FRRZVESR (BITEE), 27% B TIE4E28 (B2, H % E S5 W70 sh A e A | A ¢
P, BERZFHEALAAAE . WM BRI 2 e KT (Rotational Discontinuity ), Ff:
ok AN SRR B, SCHF Switchbacks S& FELIRL H 25 1 R A i S5 4 P45 .

Dudok %5™ % I Switchbacks 751 B FRE LI ) |- R3E4E . THHMER 451, AA S
FN Ko, Be TR . W% Hrie K I Switchbacks 2 AR BH KX 38,
TR RS IV EN X VEE E 58, WMEVEEEE, B 7 LR E A, B F b i KR
KUIRZS, 984 T Switchbacks XTI Bk B« Fargette 25 3@ 1 % FIELDS W358 #E 4T
/NS, WFFE T Switchbacks 72 M 73 AT, K IW Switchbacks A7 7E P ANRFAIE 2% (] 18 1] JUEE,
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Switchbacks #& i AN SEEA M I AE R IS AR B R R BEZE M i . X — &R IIA Switchbacks
ERYE T H 2 b i SR AR AR A T ) 3R

X B — T 2 8t A 22 A B[R] 2 B A4 28 Switchbacks ) EC VR -5 7544 11 50 2 P 2 ]
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MR . SRR, RIAEILIR R B A B R (22 ~ 1), ZEMIE S B R AR MK L 58
IR Z 0T, AT T RS ANFA R SR 2 R (] G NAE SRR RS 1843 Ry MARGUE I E)
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(] i 30l ZE OB R VI 2, TR S U0 S T R A SRR L R A AR R A 5% . Palmerio” 25 U H
BepiColombo A1 PSP fEAHEEAY 0.03 AU %A1 T [A] —Pidt CME BEAT RS WL, & S0 A0 )
B CME M7 R ZFHER, KU CME /MR ERSE R E 3 M B i



18 KX ¥ i B 43 %

Frequency [kHz]
10? 10° 104
10_1‘. T T TTTrTT T T rmrrTTTy T T T TTTTT

10—12 L

10—13-

€-(palpom)®®

10710 107° 1078 1077
Dark Photon Dark Matter mp [eV]

ff-ﬂ-_ L 1 L L L L L
elFo] 150 50 20 10 5 3 2

¥E: PSP (#ift). STEREO (E(h) Sytmifliiis i (K WAREREG S e MREIX L. PSP EIRAHE T4
T L R 25

11 PSP MEEAFSAFHEERASH ¢ MSHWMBRE

2.5 IR TR ER

PSP {1 AL G2 A, AEL sk T A 91 O LB SRy B A AT 1 F e 88 T
BRI . YA FAAER R BYR SRR R . AR BEE T (Dark
Photon) 1R B (6 T REMIR MR % . B TARERRANOH U (1D M55h, 5
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Discoveries obtained by Parker Solar Probe from Seven Years’

Observations

LUO Peixin"2, TAN Baolin®

(1. University of Chinese Academy of Sciences, Beijing 100049, China; 2. State Key Laboratory of Solar Activity
and Space Weather, National Astronomical Observatories, Chinese Academy of Sciences, Beijing, 100101, China)

Abstract: The Parker Solar Probe (PSP) is currently the closest space probe to the Sun. Since its
launch, it has been operating stably for 7 years, and its related payloads and joint-observations have
provided unprecedented opportunities for the study of key problems in the fields of solar physics and
space physics. This review will summarize the important scientific discoveries from the observations
over the past 7 years, including the origin and evolution of the slow solar wind, the structural identi-
fication of large-scale magnetic field reversal switchbacks, the contribution of turbulence evolution
and energy dissipation to solar wind heating, the acceleration of near-Sun space dust environments
and high-energy particles, and the detection of dark photons and dark matter. The above results

provide important reference and guidance for the next-generation solar space exploration plans.

Key words: solar observations;solar wind; space weather
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